The Mikisew Cree First Nation (MCFN) intervened at the regulatory hearings for two recently proposed Oil Sands developments because of concerns relating to cumulative environmental effects to the water resource. A gap analysis conducted by IEG of current monitoring initiatives indicated that the MCFN requested more changes to monitoring processes (such as meaningful input, transparency, authenticity) than to monitoring initiatives (such as additional groundwater monitoring). A community-based monitoring program based on Environment Canada's nationally recognized Canadian Community Monitoring Network model was recommended. Ultimately the use of this approach to follow-up will begin to reflect the value base of all area residents, making the data more trusted in overall management decisions concerning cumulative effects. Judicial processes launched by First Nations against development corporations often involve cumulative effects management. A cumulative effects protocol is briefly outlined that seeks to remediate common concerns.
ANADA'S OIL SANDS in northeastern Alberta contain the biggest known reserve of oil in the world, and one third of the known reserves in the world (Oil Sands Discovery Centre, 2004) . There are an estimated 1.7 to 2.5 trillion barrels of oil in the oil sands of Alberta, more than the known reserves of the Middle East (Oil Sands Discovery Centre, 2004). Alberta's Oil Sand deposits contain resources that could supply total world energy needs for up to 15 years (Oil Sands Discovery Centre, 2004) . The major Oil Sands areas encompass more than 80,000 km 2 . Extensive growth in upstream recovery in the Oil Sands region has been occurring in the recent past. The Alberta Chamber of Resources predicts a five-fold increase in Oil Sands production by 2030 (Petroleum News, 2004) .
The Mikisew Cree First Nation (MCFN) traditional lands overlap much of the area traditionally referred to as the Oil Sands Region. The MCFN chose to intervene in the regulatory hearings for two recently proposed Oil Sands developments: Canadian Natural Resources Limited (CNRL) Horizon Project and the Shell Jackpine Mine Phase 1. The MCFN acted as interveners primarily because of concerns relating to cumulative environmental effects to the water resource. The Athabasca River is a large river, with a mean annual discharge near Fort McMurray of approximately 642 m 3 /s (CNRL, 2002) . Low flows in the Athabasca River have been decreasing steadily (Prowse Chowne LLP, 2003) .
IEG Environmental (IEG) was requested by the MCFN Industry Relations Corporation to develop and C administer a monitoring program, in response to the MCFN needs as an intervener at these hearings. This paper describes the community-based monitoring program that was recommended to the MCFN to begin to alleviate concerns regarding cumulative environmental effects. The monitoring program rationale is described. Implementation of the program has not yet occurred. Similarities are noted among other judicial processes regarding cumulative effects management, which precedes a general discussion on the Canadian cumulative effects assessment (CEA) process.
Cumulative effects monitoring

Current monitoring in the Oil Sands Region
Approvals for oil sands development mandate that monitoring programs be developed as environmental impact assessment (EIA) follow-up to assess environmental impacts. The Regional Aquatics Monitoring Program (RAMP) is a multi-stakeholder joint environmental monitoring program that assesses the health of rivers and lakes in the Oil Sands Region (RAMP, 2004) . The Cumulative Environmental Management Association (CEMA) is a multi-stakeholder initiative with over 30 organizations, working to manage the cumulative environmental impacts of industrial development in northeastern Alberta. The CEMA mandate is to make recommendations on how best to manage cumulative impacts and protect the environment in the region (CEMA, 2004) . Concerns by various stakeholder groups regarding the processes and deliverables of the RAMP and CEMA institutions have been voiced at recent oil sands hearings.
Stakeholder frustration over CEMA's lack of progress on water issues relate primarily to a lack of deliverables in a timely fashion. These concerns are causing the MCFN to reconsider their role within the organization (Prowse Chowne LLP, 2003) .
Concerns include CEMA not generating indicators, performance measures or objectives concerning water quality in the Athabasca River (Prowse Chowne LLP, 2003) and not identifying an instream flow need (IFN) objective for the lower Athabasca River. Decision-making always involves value judgments about the relative importance of different, often competing, environmental receptors (Nilsson and Dalkmann, 2001 ). Issues such as power, conflict, trust, solidarity, inequality, communication and legitimacy (Zey, 1998) are difficult to identify and explain. An underlying concern is that current monitoring programs are primarily controlled by the development proponent's EIA licence requirements, so that collaborative follow-up is not occurring effectively.
Mikisew Cree First Nation monitoring requests
A gap analysis was conducted by IEG of current monitoring initiatives. The gap analysis outlined the environmental monitoring concerns, as described by the MCFN, by the technical committee hired by MCFN (IEG Environmental, BK Associates, Management and Solutions in Environmental Science, and Dr Schindler, Professor at the University of Alberta: IEG, 2002a; 2002b; IEG et al, 2003a; 2003b) , and by Alberta Environment (1996) . Gaps between identified concerns and current monitoring initiatives were noted. Concerns that were not addressed adequately by current EIA follow-up programs from development projects or by current regional monitoring initiatives (for instance, CEMA, RAMP), were identified as monitoring gaps.
In summary, there are extensive gaps in the current follow-up monitoring initiatives. Monitoring initiatives do not address the key issues of importance to the MCFN. These include a request by the MCFN for assurance that data can be trusted, and that important impacts are monitored. Also, there is a lack of trust in the general monitoring process, including skepticism that solutions to recurrent concerns could be found in a timely manner. Key gaps identified in these sources that have not been adequately filled by current monitoring initiatives include:
• inadequate community involvement in designing follow-up monitoring programs following environmental approval; • lack of integration of scientific and traditional knowledge and lack of MCFN involvement in designing monitoring programs: future research programs should focus on these issues; • lack of involvement of volunteers in undertaking monitoring: need to recruit and oversee such volunteers; • lack of scientific research to enable MCFN environmental questions to be answered.
A brief analysis of the MCFN submission for intervention in the CNRL Horizon Oil Sands Project presents an identical analysis to the results of the gap analysis. As only one information source (Prowse Chowne LLP, 2003) and one EIA hearing (CNRL Horizon) are considered in this analysis, the results can be discussed in detail in this paper. The general conclusion is that, although the MCFN request additional monitoring initiatives, notably of the groundwater resource, their more important request relates to the monitoring process, for instance, meaningful input, transparency, authenticity (Table 1) .
Recommended monitoring program
Although stakeholder groups are becoming more commonly involved in resource management processes in western Canada, they often have limited influence over EIA follow-up including long-term monitoring programs that determine effectiveness of mitigation. Public input can be described as a spectrum from information dissemination at one end, to shared decision-making near the other end (Roberts and Marshall, 1996) . Stakeholder input has generally improved in Canada in the last decade, emphasizing more of the shared decision-making approach. However, true meaningful involvement is difficult, and has not frequently occurred from a community/First Nations perspective. Community-based monitoring is a forum that allows effective and meaningful integration of traditional ecological knowledge (TEK) into a multistakeholder institution. The current process that is generally applied for TEK integration into western science could be greatly improved. TEK is frequently collected through interviews or meetings, and documented in western style reporting mechanisms as the final 'product'.
However, meaningful TEK should be integrated through consistent interaction in an approach that resembles adaptive management. For example, those who live in the region notice new potential resource impacts more quickly than the scientists who conduct the research, but who live elsewhere. Effective integration of TEK would include adaptations to the monitoring program to accommodate this new information.
A community-based monitoring program based on Environment Canada's nationally recognized Canadian Community Monitoring Network (CCMN) model would augment TEK integration into current monitoring initiatives, and thus improve the RAMP and CEMA institutions. The Ecological Monitoring and Assessment Network and the Canadian Nature Federation have worked in concert with Stakeholder input has generally improved in Canada in the last decade, emphasizing more of the shared decision-making approach, but true meaningful involvement is difficult, and has not frequently occurred from a community/First Nations perspective Environment Canada to develop nationally recognized standards for community-based monitoring. The CCMN pilot project in 2002 targeted 31 communities across Canada in an effort to link community-based ecosystem monitoring to local decision-making and policy development on sustainability. The program is targeted to community groups that desire greater local involvement and leadership. The primary goals of the CCMN pilot project are:
• to use community-based monitoring information to better inform policy and decision-makers; • to discover the best approaches for engaging entire communities in monitoring activities; • to develop, test, and refine a model for nationally coordinated community-based monitoring initiatives; and • to build local capacity to collect, deliver, and use ecological information to facilitate sustainable decision-making (CCMN, 2003) .
Ultimately the use of this approach to monitoring will begin to reflect the value base of all area residents. This will increase trust in the data in overall management decisions.
Cumulative effects process
Trust/credibility in cumulative effects assessment
Since the mid-1990s, cumulative effects assessment (CEA) has begun to creep into public hearings and panel reviews in Canada (Kennedy, 2000) . Judicial processes launched by First Nations/Inuit against development corporations often involve cumulative effects management. The recent MCFN Oil Sands development interventions were fuelled by concerns regarding cumulative environmental effects on the water resource. The Salteau First Nation launched a court challenge against the British Columbia Oil and Gas Commission in 2003. This was fuelled by cumulative impacts to wildlife and traditional harvesting in the Moberly Tract of NE British Columbia. In 1999, as a result of a lack of rigor concerning cumulative effects, the Lutsel Ké and Dogrib requested a Panel Review of the Diavik Diamond EIA. Trust in the CEA process is vital. The CEMA (2004) vision is that: "The environment … will be protected, sustained and restored over the long term …; and the collective activity in the region will not cause any lasting harm to the environment or cause adverse effects to the health of humans."
The concepts of trust, honesty and transparency are not verbalized in the CEMA vision, yet these concepts were identified as critical to the MCFN (Table  1) . It is imperative to remember that conflicts concerning cumulative effects will occur between development proponents and the affected public if:
1. environmental or socio-economic impacts are beyond an 'acceptable limit'; or 2. people are unsure what the environmental or socio-economic impacts are because they cannot or will not trust the management process or conclusions.
A cumulative effects assessment protocol
IEG developed a cumulative effects protocol that was designed to remediate common CEA concerns. IEG was asked by a large oil and gas client to develop a CEA approach for application throughout several provinces in Canada (client confidential).
Concern by First Nations peoples regarding trust and transparency development was a common theme for this project and for regional programs within the Oil Sands Region. IEG representatives, and some leading CEA experts gathered to conduct a comprehensive CEA literature review, and to develop a CEA process that would be most effective for operational application.
The following three key weaknesses of CEA are often overlooked in the CEA literature:
• Project-specific CEA is often too narrowly focused or emphasizes issues that are not particularly significant, frequently indicating difficulty in applying CEA at the operational level; • A lack of emphasis/weight is attached to public, particularly aboriginal, concerns; • There are inherent, but frequently unrecognised, differences between project-specific assessments and those done for resource management or planning purposes, exemplifying a lack of consistency in applying CEA.
The cumulative effects protocol designed by IEG seeks to amend these weaknesses. Identification of appropriate indicators and thresholds is a critical component of managing regional cumulative effects (AXYS, 2003) . The key to the effective implementation of the proposed cumulative effects review process is a three-tiered system that defines the appropriate level of effort for the review. This system offers the opportunity to evaluate the necessity for further work, and does not immediately encumber projects with potentially unnecessary or costly evaluations and assessments.
Conclusions
The MCFN requested more changes to the monitoring programs processes (for instance, meaningful input, transparency, and authenticity) than to monitoring initiatives (Table 1) . Stakeholder groups often have limited influence over effective EIA follow-up, including long-term monitoring programs that determine effectiveness of mitigation, although they are becoming more commonly involved in other aspects of resource-management processes. A community-based monitoring program based on Environment Canada's nationally recognized Canadian Community Monitoring Network model would augment and improve current monitoring initiatives. Ultimately the use of this approach to monitoring will facilitate meaningful EIA follow-up by reflecting the value base of all area residents. Concerns regarding the impacts of development expressed by communities and First Nations regularly involve cumulative effects management of resources. Limitations of current cumulative effects assessment strategies include a lack of trust by stakeholders including First Nations in the cumulative effects process. The cumulative effects protocol outlined by IEG seeks to remediate common problems by emphasizing public and aboriginal concerns, encouraging consistency in thoroughness of application, and ensuring applicability at the operational level. This will increase trust in the data tool in overall management decisions concerning cumulative effects.
